. All of the prior-released primocane-fruiting cultivars are thorny. This unique type of blackberry fruits on current-season canes (primocanes) and on second-season canes (floricanes), potentially providing for two cropping seasons, both traditional summer fruits in addition to late summer to fall production. In addition to having thornless canes, this new introduction produces very large berries with good flavor and is very early ripening on floricanes, the earliest of all Arkansas blackberries. Fruit of 'Prime-Ark Ò Freedom' does not exhibit exceptional postharvest storage potential, however, and it is not recommended for the shipping market. It was tested as selection APF-153T. At the time of selection, it was noted to have very large fruit along with thornless canes, although the floricane crop was very light as a result of a spring freeze, which severely damaged flower buds, flowers, and small berries. Primocane fruiting was confirmed by examining the original selection plant later in the summer after flower buds were seen on primocanes.
The primocane-fruiting trait is recessive, as is thornlessness, and the combination of these two traits in this new cultivar took substantial time and effort to produce the expression of these traits in a tetraploid plant. The origin of the primocane-fruiting trait is the thorny genotype 'Hillquist', which was first used in crossing in the Arkansas program in 1967 (Fig. 1) . Although the effort in primocane fruiting did not intensify in the Arkansas program until the mid-to late 1990s, most of the early primocane-fruiting germplasm in the program was thorny. Crossing among elite thornless, floricane-fruiting selections to bring enhanced fruit size and quality into the primocane-fruiting germplasm culminated in the first thornless cultivar with this unique fruiting habit.
Description and Performance
After selection, two, 6.1-m plots of 'Prime-Ark Ò Freedom' were established at FRS [west-central Arkansas, lat. 35°31#58$ N, long. 93°24#12$ W; U.S. Dept. of Agriculture (USDA) hardiness zone 7a] in the summer of 2007. Plots were established by moving the original plant along with planting root cuttings collected from the original plant. Observational data were taken on the selection in these plots at the time of floricane fruiting in 2009 and continued through 2013. Unfortunately, the plots of 'Prime-Ark Ò Freedom' were located in a very wet area of the selection field and plot establishment and plant performance were very poor. However, a limited number of fruits was produced on the plants, and the size and quality were noted and the selection was quickly placed in a replicated site elsewhere at FRS. Also in the selection field were single plots of comparison primocanefruiting cultivars Prime-Jan Ò , Prime-Jim Ò , and Prime-Ark Ò 45 along with the floricanefruiting cultivars Natchez, Osage, and Ouachita from which observational data were collected during this same evaluation period. In all plantings, standard cultural practices for erect blackberry production were used including annual pre-emergence and postemergence herbicide applications and annual spring nitrogen fertilization (56 kg · ha -1 N) using ammonium nitrate. The primocane genotypes received another application of 23 kg · ha -1 N after the floricane crop was completed, which was in early July. All genotypes had primocanes tipped at 1.1-m height two times each season usually in mid-June and late July or early August. Dormant pruning of primocane-fruiting genotypes consisted of removing dead floricanes and also removing primocane tissue to a point below the fruiting/flowering area on the primocanes. All primocane-fruiting genotypes were allowed to produce floricane and primocane crops in these plots. Floricanefruiting genotypes received dormant pruning, which consisted of removing dead floricanes and pruning lateral branches to 0.4 m in length. All plantings received a single application of liquid lime sulfur (94 L · ha -1
) at budbreak for control of anthracnose [Elsino€ e veneta (Burkh.) Jenkins]. This was the only fungicide applied to any plantings in any year. Raspberry crown borer (Pennisetia marginata Harris) was controlled by a single application of a labeled insecticide in October of each year. All plots were irrigated as needed using overhead sprinkler irrigation.
Floricane fruit ratings were taken for all genotypes based on a rating scale of 1 to 10, where 10 = best, for 5 years (2009-13) for firmness (as measured subjectively by hand in the field on eight to 10 berries with a rating of 10 indicating very firm) and flavor (subjectively rated by tasting berries in the field with 10 being exceptional flavor).
A replicated trial was established at FRS in May of 2010. This trial consisted of two replications. Plots in these trials were 3.1 m in length containing five plants produced from adventitious shoots produced from root cuttings spaced at 0.6-m intervals. The cultivars Prime-Ark Ò 45, Natchez, Osage, and Ouachita were included for comparison in the trial. Cultural management of this trial was the same as described previously with the exception of drip irrigation being used and in 2013, insecticides labeled for commercial use in Arkansas were used for spotted-wing drosophila (Drosophila suzukii Matsumura) control. Data for 10% and 50% floricane bloom and floricane first, peak, and last harvest dates along with average berry weight (25 berries measured at three harvest dates for each replication) and yield were recorded for 2011-13, although in 2013, data for 'Natchez', 'Osage', and 'Ouachita' were not collected. Data for replicated trials were analyzed for each year separately as a randomized complete block by the GLM procedure of SAS (SAS Institute, Inc., Cary, NC) and means separated by least square means for 2011 and t test for 2012 and 2013.
Postharvest evaluations were done on floricane fruits for 'Prime-Ark Ò Freedom' and several other cultivars for 2010-13 for fruit from FRS. The procedures used were developed over a multiyear period in the 1990s where various measurements were taken to develop a system for genotype evaluation for potential shipping (Clark and Perkins-Veazie, 2011 Corrugated Container, Kilgore, TX). Each clamshell contained on average 20 berries. Two clamshells were gathered from each genotype usually at two consecutive harvest dates (usually resulting in four replications). The berries were then stored at 5°C, 80% relative humidity for 7 d. Subjective evaluations were made for firmness, presence or absence of visible mold, leak, or reddening. Each berry was removed from the container, determined to be firm (1) to falling apart (5) by using finger pressure between thumb and forefinger and placed in rows for each firmness rating. Percent soft berries were those in the 4 and 5 rating categories. Each berry was rolled gently on a white paper towel and counted as leaky if juice spots appeared. The berries were rated on a yes/no scale for presence of red drupelets in clusters of three or more in 2010, 2011, and 2012 . In 2013 berries were rated as having red drupelets if only a single drupelet showed red development. All ratings were converted to percentages based on the total number of fruit in the clamshell. The variables of percent berries decayed, with leakage, and soft were used in a calculation for marketability. The overall performance value was calculated as: 100 -{sum [% decayed + % soft (3-, 4-, and 5-rated berries) + % leaky]}. Postharvest data were analyzed by analysis of variance by year and means separated by t test.
An additional site of evaluation was a single, 10-plant plot (6.1 m) of 'Prime-Ark Ò Freedom' located in Watsonville, CA (lat. 36°54#37$ N, long. 121°45#20$ W; USDA hardiness zone 9) with primocane-fruiting data collected in 2011 and 2012 on plants established in 2010. Canes were managed with primocanes double-tipped, first at 50 cm and then subsequent branches tipped at 50 cm. Data for harvest period, yield per plant, average berry weight, soluble solids, and postharvest performance (using a similar system as described previously except decay was not recorded) were collected from these plots in 2011-12.
Floricane yields of 'Prime-Ark Ò Freedom' in 2011 were comparable to 'Prime-Ark Mean separation within columns by least square means (P < 0.05). y Mean separation within columns by t test (P # 0.05).
x Floricane harvested fruits only.
